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TI A novel receptor for Apo2L/ TRAIL contains a truncated death domain. 
AU Marsters S A; Sheridan J P; Pitti R M; Huang A; Skubatch 

M; Baldwin D; Yuan J; Gurney A; Goddard A D; Godowski P; Ashkenazi A 
CS Department of Molecular Oncology, Genentech Inc., 1 DNA Way, South 

San Francisco, California 94080-4918, USA. 
SO CURRENT BIOLOGY, (1997 Dec 1) 7 (12) 1003-6. 

Journal code: B44. ISSN: 0960-9822. 
CY ENGLAND: United Kingdom 
DT Journal; Article; (JOURNAL ARTICLE) 
LA English 
FS Priority Journals 
OS GENBANK-AF 147230 
EM 199804 
EW 19980403 

AB Apo2 ligand (Apo2L [1], also called TRAIL for tumor necrosis factor 
(TNF) -related apoptosis-inducing ligand [2]) belongs to the TNF 
family and activates apoptosis in tumor cells. Three closely related 
receptors bind Apo2L: DR4 and DR5, which contain cytoplasmic death 
domains and signal apoptosis, and DcRl, a decoy receptor that lacks 
a cytoplasmic tail and inhibits Apo2L function [3-5] . By 
cross-hybridization with DcRl, we have identified a fourth Apo2L 
receptor, which contains a cytoplasmic region with a truncated death 
domain. We subsequently named this protein decoy receptor 2 (DcR2) . 
The DcR2 gene mapped to human chromosome 8p21, as did the genes 
encoding DR4, DR5 and DcRl. A single DcR2 mRNA transcript showed a 
unique expression pattern in human tissues and was particularly 
abundant in fetal liver and adult testis. Upon overexpression, DcR2 
did not activate apoptosis or nuclear f actor-kappaB; however, it 
substantially reduced cellular sensitivity to Apo2L-induced 
apoptosis. These results suggest that DcR2 functions as an 
inhibitory Apo2L receptor. 
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TI Control of TRAIL-induced apoptosis by a family of signaling and 

decoy receptors [see comments] . 
CM Comment in: Science 1997 Aug 8 ; 277 ( 5327 ) : 768 
AU Sheridan J P; Marsters S A; Pitti R M; Gurney A; Skubatch 

M; Baldwin D; Ramakrishnan L; Gray C L; Baker K; Wood W I; Goddard A 

D; Godowski P; Ashkenazi A 
CS Department of Molecular Oncology, Genentech, South San Francisco, CA 

94080-4918, USA. 
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AB TRAIL (also called Apo2L) belongs to the tumor necrosis factor 

family, activates rapid apoptosis in tumor cells, and binds to the 
death-signaling receptor DR4 . Two additional TRAIL receptors were 
identified. The receptor designated death receptor 5 (DR5) contained 
a cytoplasmic death domain and induced apoptosis much like DR4 . The 



receptor designated decoy receptor 1 (DcRl) displaced properties of 
a glycophospholij^^-anchored cell surface protein^^Rl acted as a 

decoy receptor tHF inhibited TRAIL signaling. ThS^a cell surface 
mechanism exists for the regulation of cellular responsiveness to 
pro-apoptotic stimuli. 
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TI Herpesvirus entry mediator, a member of the tumor necrosis factor 
receptor (TNFR) family, interacts with members of the 
TNFR-associated factor family and activates the transcription 
factors NF-kappaB and AP-1. 

AU Marsters S A; Ayres T M; Skubatch M; Gray C L; Rothe M; 
Ashkenazi A 

CS Department of Molecular Oncology, Genentech, Inc., South San 

Francisco, California 94080-4918, USA. 
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AB The mammalian tumor necrosis factor receptor (TNFR) family consists 
of 10 cell-surface proteins that regulate development and 
homeostasis of the immune system. Based on an expressed sequence 
tag, we have cloned a cDNA encoding a novel member of the human TNFR 
family. A closely related protein, designated HVEM (for herpesvirus 
entry mediator) , was identified independently by another group as a 
mediator of herpesvirus entry into mammalian cells (Montgomery, R., 
Warner, M. , Lum, B., and Spear, P. (1996) Cell 87, 427-436). HVEM 
differed from our clone by two amino acid residues, suggesting that 
the two proteins represent polymorphism of a single HVEM gene. We 
detected HVEM mRNA expression in several human fetal and adult 
tissues, although the predominant sites of expression were 
lymphocyte-rich tissues such as adult spleen and peripheral blood 
leukocytes. The cytoplasmic region of HVEM bound to several members 
of the TNFR-associated factor (TRAF) family, namely TRAF1, TRAF2, 
TRAF3, and TRAF5, but not to TRAF6. Transient transfection of HVEM 
into human 293 cells caused marked activation of nuclear 
factor-kappaB (NF-kappaB) , a transcriptional regulator of multiple 
immunomodulatory and inflammatory genes. HVEM transfection induced 
also marked activation of Jun N-terminal kinase, and of the 
Jun-containing transcription factor AP-1, a regulator of cellular 
stress-response genes. These results suggest that HVEM is linked via 
TRAFs to signal transduction pathways that activate the immune 
response . 
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TI Apo-3, a new member of the tumor necrosis factor receptor family, 

contains a death domain and activates apoptosis and NF-kappa B. 
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AB BACKGROUND: Two ^^ptors that contain the so-calA "death domain 1 
have been descri^RT to date: tumor necrosis f actor^receptor 1 

(TNFR1) and Fas/Apo-1 (CD95) ; both belong to the TNFR gene family. 
The death domain of TNFR1 mediates the activation of programmed cell 
death (apoptosis) and of the transcription factor NF-kappa B, 
whereas the death domain of CD95 only appears to activate apoptosis. 
RESULTS: We have identified an additional member of the TNFR family, 
which we have named Apo-3. Apo-3 is a transmembrane protein of 
approximately 47 kDa that has similarity of members of the TNFR 
family in its extracellular, cysteine-rich domains. In addition, 
Apo-3 resembles TNFR1 and CD95 in that it contains a cytoplasmic 
death domain. The Apo-3 gene mapped to human chromosome lp36.3, and 
Apo-3 mRNA was detected in several human tissues, including spleen, 
thymus, peripheral blood lymphocytes, small intestine and colon. 
Ectopic expression of Apo-3 in HEK293 or HeLa cells induced marked 
apoptosis. CrmA, a poxvirus inhibitor of Ced-3-like proteases which 
blocks death signaling by TNFR1 and CD95, inhibited Apo-3-induced 
apoptosis. Ectopic expression of Apo-3 also induced the activation 
of NF-kappa B. Apo-3 did not specifically bind to the Apo-2 ligand, 
suggesting the existence of a distinct ligand for Apo-3. 
CONCLUSIONS: These results identify Apo-3 as a third member of the 
TNFR family that activates apoptosis, and suggest that Apo-3, TNFR1 
and CD95 engage a common apoptotic cell-death machinery. Apo-3 
resembles TNFR1 because it can stimulate NF-kappa B activity and 
regulate apoptosis. Apo-3 mRNA is expressed in various tissues, 
consistent with the possibility that this receptor may regulate 
multiple signaling functions. 
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TI Activation of apoptosis by Apo-2 ligand is independent of FADD but 

blocked by CrmA. 
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AB A new member of the tumor necrosis factor (TNF) cytokine family, 
designated Apo-2 ligand (Apo-21) [1] or TRAIL [2], has been shown 
recently to induce apoptosis in various tumor cell lines; however, 
its biological role is unknown. Here, we show that Apo-21, activated 
apoptosis in T-cell-enriched cultures of peripheral blood 
lymphocytes stimulated by interleukin-2 (IL-2) , but not in 
unstimulated cells. This finding suggests that, like Fas/Apo-1 
ligand and TNF [3-5], Apo-2L may play a role in regulating 
post-stimulation apoptosis of mature lymphocytes. Studies on the 
mechanism of Apo-2L action demonstrated marked membrane blebbing, a 
hallmark of apoptosis, within a few minutes of the addition of 
Apo-2L to tumor cells. Ectopic expression of a dominant negative 
mutant of FADD, a cytoplasmic protein that mediates death signalling 
by Fas/Apo-1 and by TNF receptor type 1 (TNFR1) [6-9], inhibited the 
induction of apoptosis by anti-Fas/Apo-1 antibody, but had little 
effect on Apo-2L function. In contrast, expression of CrmA, a cowpox 
virus-derived inhibitor of the Ced-2-like proteases ICE [10] and 
CPP32/Yama [11,12], blocked the induction of apoptosis by either 
Apo-2L or anti-Fas/Apo-1 antibody. These results suggest that Apo-2L 
activates a rapid, FADD-independent pathway to trigger a cell-death 
programme that requires the function of cysteine proteases such as 



ICE or CPP32/Yama. 
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TI Induction of apoptosis by Apo-2 ligand, a new member of the tumor 
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AB Cytokines in the tumor necrosis factor (TNF) family regulate 

development and function of the immune system. We have isolated a 
new member of this family, designated Apo-2 ligand (Apo-2L) , via an 
expressed sequence tag. Apo-2L is a 281-amino acid protein, related 
most closely to Fas/Apo-1 ligand. Transfected Apo-2L is expressed at 
the cell surface with its C terminus exposed, indicating a type II 
transmembrane protein topology. Like Fas/Apo-1 ligand and TNF, the 
C-termmal extracellular region of Apo-2L (amino acids 114-281) 
exhibits a homotrimeric subunit structure. Soluble Apo-2L induces 
extensive apoptosis in lymphoid as well as non-lymphoid tumor cell 
lines. The effect of Apo-2L is not inhibited by soluble Fas/Apo-1 
and TNF receptors; moreover, expression of human Fas/Apo-1 in mouse 
fibroblasts, which confers sensitivity to induction of apoptosis by 
agonistic anti-Fas/Apo-1 antibody, does not confer sensitivity to 
Apo-2L. Hence, Apo-2L acts via a receptor which is distinct from 
Fas/Apo-1 and TNF receptors. These results suggest that, along with 
other family members such as Fas/Apo-1 ligand and TNF, Apo-2L may 
serve as an extracellular signal that triggers programmed cell 
death. 
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Functionally active gamma interferon (IFN-gamma) receptors consist 
of an alpha subunit required for ligand binding and signal 
transduction and a beta subunit required primarily for signaling 
Although the receptor alpha chain has been well characterized 
little is known about the specific role of the receptor beta chain 
in IFN-gamma signaling. Expression of the wild-type human IFN-gamma 
receptor beta chain in murine L cells that stably express the human 
IFN-gamma receptor alpha chain (L.hgR) produced a murine cell line 
(L.hgR.myc beta) that responded to human IFN-gamma. Mutagenesis of 
the receptor beta-chain intracellular domain revealed that only two 
closely spaced, membrane-proximal sequences (P263PSIP267 and 



I270EEYL274) are j^quired for function. Coprecipii^^Lon studies 
showed that thes^^^quences are necessary for thej^^cific and 

constitutive assc^Kition of the receptor beta cha^Krith the JAK-2 
tyrosine kinase. These experiments also revealed that the IFN-gamma 
receptor alpha and beta chains are not preassociated on the surface 
of unstimulated cells but rather are induced to associate in an 
IFN-gamma-dependent fashion. A chimeric protein in which the 
intracellular domain of the beta chain was replaced by JAK-2 
complemented human IFN-gamma signaling and biologic responsiveness 
in L.hgR. In contrast, a c-src-containing beta-chain chimera did 
not. These results indicate that the sole obligate role of the 
IFN-gamma receptor beta chain in signaling is to recruit JAK-2 into 
the ligand-assembled receptor complex. 
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TI Apo-3, a new member of the tumor necrosis factor 

receptor family, contains a death domain and 

activates apoptosis and NF-kappa B. 
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Goddard A D; Bauer K D; Ashkenazi A 
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AB BACKGROUND: Two receptors that contain the so-called "death domain' 
have been described to date: tumor necrosis factor receptor 1 
(TNFR1) and Fas/Apo-1 (CD95) ; both belong to the TNFR gene family. 
The death domain of TNFR1 mediates the activation of programmed cell 
death (apoptosis) and of the transcription factor NF-kappa B, 
whereas the death domain of CD95 only appears to activate apoptosis. 
RESULTS: We have identified an additional member of the TNFR family, 
which we have named Apo-3. Apo- 

3 is a transmembrane protein of approximately 47 kDa that 

has similarity of members of the TNFR family in its extracellular, 

cysteine-rich domains. In addition, Apo-3 

resembles TNFR1 and CD95 in that it contains a cytoplasmic death 
domain. The Apo-3 gene mapped to human 
chromosome lp36.3, and Apo-3 mRNA was detected 

in several human tissues, including spleen, thymus, peripheral blood 
lymphocytes, small intestine and colon. Ectopic expression of 
Apo-3 in HEK293 or HeLa cells induced marked 

apoptosis. CrmA, a poxvirus inhibitor of Ced-3-like proteases which 

blocks death signaling by TNFR1 and CD95, inhibited Apo- 

3-induced apoptosis. Ectopic expression of Apo- 

3 also induced the activation of NF-kappa B. Apo- 

3 did not specifically bind to the Apo-2 ligand, suggesting 

the existence of a distinct ligand for Apo-3. 

CONCLUSIONS: These results identify Apo-3 as a 

third member of the TNFR family that activates apoptosis, and 

suggest that Apo-3, TNFR1 and CD95 engage a 

common apoptotic cell-death machinery. Apo-3 

resembles TNFR1 because it can stimulate NF-kappa B activity and 
regulate apoptosis. Apo-3 mRNA is expressed in 

various tissues, consistent with the possibility that this receptor 
may regulate multiple signaling functions. 
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ABSTRACT : 

Novel TNF receptor death domain ( "TNF-R1-DD") ligand proteins are 
disclosed. Polynucleotides encoding the TNF-R1-DD ligand protein are also 
disclosed, along with vectors, host cells, and methods of making the 
TNF-R1-DD ligand protein. Pharmaceutical compositions containing the 
TNF-R1-DD ligand protein, methods of treating inflammatory conditions, 
and methods of inhibiting TNF-R death domain binding are also 
disclosed. Methods of identifying inhibitors of TNF-R death 
domain binding and inhibitors identified by such methods are also 
disclosed. 
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* ABSTRACT : _ 

The present invention p^^ides a polynucleotide which io^^ifies and 

encodes a human cell des^K-associated protein (cdap) whi^Fwas isolated 
from a rheumatoid synovium library. The invention provides for 
genetically engineered expression vectors and host cells comprising a 
nucleic acid sequence encoding CDAP. The invention also provides for the 
therapeutic use of purified CDAP, cdap or its antisense molecules, or 
CDAP inhibitors in pharmaceutical compositions and for treatment of 
conditions or diseases associated with expression of CDAP. The invention 
also describes diagnostic assays which utilize diagnostic compositions 
comprising the polynucleotide, or fragments thereof, or antibodies which 
specifically bind to the polypeptide. 
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ABSTRACT : 

Disclosed is a protein, designated RIP, which contains a death 
domain at its carboxy terminus and a kinase domain at its amino 
terminus. RIP interacts with the Fas/APO-1 intracellular domain and the 
TNFR1 intracellular domain. When expressed in transformed host cells, 
recombinant RIP promotes apoptosis. Also disclosed are DNA molecules 
encoding RIP, anti-RIP antibodies, and screening methods for discovering 
inhibitors of RIP-dependent apoptosis. 
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ABSTRACT : 




A novel family 


of intracellular signaling proteins, exemplified by a 



Tumor Necrosis Factor Receptor-1 Associated Death Domain protein 
(TRADD) , share a common TRADD sequence and include transducers of signals 
that modulate cell growth, differentiation and apoptosis. As such, the 
TRADD proteins, TRADD-encoding nucleic acids, and natural TRADD 
intracellular binding targets provide both important targets and means 



for therapeutic intervention. In particular, the invention provides 
isolated TRADDs and TR^^^f ragments, nucleic acids encocA the subject 
TRADDs and TRADD fragmewK or capable of selectively hybWBizing to such 
TRADD-encoding nucleic acids, vectors and cells comprising TRADD-encoding 
nucleic acids, and TRADD-specif ic binding reagents. These compositions 
find use in diagnostic and therapeutic methods for disease associated 
with undesirable cell growth, migration, differentiation and/or cytokine 
signal responsiveness and methods and compositions for identifying lead 
compounds and pharmacological agents. 



